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Univerſity of CaMBRIDG E. 


eee n. 


2 here conſider 4 and, 
with a great deal of Li- 
' berty, reaſoned upon, (a 
Preſumption I confeſs, T ought not to 


— — 


* Theſe are the Students which are in their 
Fourth Tear, and ſtudy nothing but Philoſopby. 
They are commonly called Sophs, but their Pro- 
per Name is Sophiſter. 


4 2 have 


4 DEDICATION, _ 
have been guilty of ) I think it y 


Duty rather to as your Pardon for 
this forward Attempt, and ready 
Determination, than to defire you to 
patronize awhat I have in the follow- 
ing Lines advancd. But if I de- 
clare that I have no further Vieab, 
than to let you underſtand what I 
have thought of the Matter, and to 
deſire your Conſideration, rather 
than Approbation; I hope you will 
eafely excuſe the Freedom I take in 
dedicating my T houghts unto you. 


Having formerly been a Member 
of your Univerſity, and during my 
Stay | there, in time arrivd at (tho 
unworthy of the Name) the Dignity 

of a Soph ; I became at haſt ſenſi- 
| ble of the ſound udgment and quick 
Apprebenſion of that learned Body, 
881 | in 
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. in giving a true Determination of 

e of this, or the ike Nature. 
I have with a great deal of Pleaſure, 
47 heard all kind of Philoſophical Que- 
7 ſtions truly and gudiciouſly diſcuſs d 
in your Schools; the Reaſons for 
them fairly maintain'd, and the Ob- 
0 jections againſt them, emgeniouſly 
* drawn up in a ſyllogiſtical Way ; and 
| when the Argument on both Sides 
bad been thoroughly diſputed, a final 
and candid Determination was al- 
days given by your worthy and 
learned Moderators. 


I believe I may, without Envy or 
Prejudice, pronounce Cambridge the 
Pountain and Spring of Philoſophy ; 
} where not only the falſe and erroneous 
Odinions of the antient Philoſophers 
| * been plainly confuted, and quite 
4 exploded ; 


6 DE DIC ATI ON. 1 
exploded; but thoſs new Hypotheſes, 
or rather true Syſtems of Philoſophy, 
ewhich are now univerſally recerv'd, © 
owe their Original and Increaſe to that 
famous Univerſity. I ſhall not here © 
enumerate thoſe learned and ingeni- 
ous Perſons, to whoſe Penetration © 
and Sagacity, the Improvement of our 
Modern Philfophy is owing ; fins 
\ their Fame is ſo well eſtabliſt d 5 7 
their Works, as to make them n o 
Strangers to foreign Countries. 
L 
| 


T ſhall only beg, judicious Sirs, 
before you peruſe the following Lines, 
that you would (as Philoſophers © 


onght to do) lay afide all Prejudice * 
and Pre determination, and give a j 
free Judgment of the whole, as your 
Reaſon. it ſelf directs you ; and then 
I hope Jou af Il think more favoura- 
bly * 
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55 of the Author, who freely ſub- 
mits himſelf to your diſcerning Tudg- 


ment, and takes this Opportunity of 
declaring himſelf, 


js * <2 > 
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Gentlemen, 


Your moſt Obedient, and 


Moſt Humble Servant, 


$1AO-£OS05S. 
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Philoſophical Enquiry 


INTO THE 
Nature of GRAVIT r. 


BSE FORE I enter upon a 
Philoſophical Enquiry in- 
to the Nature of Gravity, 

dit will be proper to know 
what we mean by Gravity; in what 
Senſe it is taken; and how it exiſts in 


Nature : And that we may not be 


miſtaken in our Notion of it, I ſhall 
define it according to the beſt and 
moſt approved Philoſophers. 


—_ 


© DEFINITION. 


Gravity is a Quality or property 


of Matter, by which all Bodies have 
a Tendency or Propenſion towards 
one another; and that this Quality 
or Property is actually in all Celeſtial 
Bodies throughout the whole ſolar 
Syſtem, and that it acts by the ſame 
conſtant and regular Law, viz. That 
as Bodies recede from one another, 
between which there is a mutual 


Tendency, the Force or Power of 


this Property decreaſes as the Squares 
of the Diſtances increaſe, and vice 
verſa; and that the Gravity of Bo- 
dies deſcending from the Surface to- 
wards the Center, decreaſes in a ſim- 
ple Ratio of the Diſtance from the 
Center ; and that this Quality or Pro- 
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perty is in all Bodies, which have 
” either been oblerv'd or experienc d, 
and is proportional to the Quantity 
of Matter contained in them. 


Firſt, 1 ſhall conſider Gravity, 
as being proportional to the Quan- 
tity of Matter in Bodies. 


This is a Poſtulatum, which I think 
I need not beg of thoſe who main- 
rain the contrary Opinion, becauſe 
Experience it ſelf has ſufficiently con- 
firm'd it. That Gravity is no oc- 
cult Quality, is plain, becauſe it has 
its real Exiſtence in Nature; and 
that it is always proportional to the 
Quantity of Matter in Bodies, is 
equally evident from Experience. It 
remains, therefore, that we examine 
How it is proportional to the Quan- 
B 2 tity 


| 
| 
l 
: 


L112 J 


tity of Matter; and whether or no, 


it may not exiſt in any other Pro- 


portion 5 


4 


In order to this, let us ſuppoſe a 


Globe of Gold, (which is the moſt 


ſolid Body we know of) its Gravity 
is found by Experience, to be pro- 
portional to the Quantity of Matter 


contained in it: Suppoſe its Magni- 


tude to continue the fame, but its 


Matter to be but half as much, 


then its Gravity will be but half as 
much. Suppoſe its Magnitude ſtill 
to continue the fame, and its Matter 
to be but half of what it was be- 


fore, then its Gravity will be 3 


times leſs than it was at firſt : By a 
third Suppoſition (its Magnitude al- 


ways continuing the ſame) its Gra- 


wity will then be 7 times leſs than 
i 


* 


"+ 03-2 
it was at firſt; by a fourth, its Gra- 
vity will be 15 times leſs than at 
» firſt; by a fifth, 31 times leſs than 
at firſt; by a ſixth, 63; by a ſe- 


venth, 1 27 3 by an eighth, 25 53 


by a ninth, 511; by a tenth Suppo- 
ſition, 1023 times leſs than at firſt. 
4 And ſo by leſſening its Matter, we 
diminiſh its Gravity in the ſame Pro- 
portion; and this we may continue 
to do, till the Globe of Gold be- 
comes ſpecifically lighter than an 
2 equal Bulk of Air; its Gravity will 
ſtill be proportional to its Quantity 
of Matter. Suppoſe laſtly, That the 
=> Matter contain d in this Globe, be 
2 rarched to ſuch a Degree, that it be- 
comes an infinitely ſmall Quantity; 
its Gravity will then be infinitely 
ſmall. In ſhort, be this Globe ra- 
refied to ever ſo great a Degree, its 

Gravity 
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Gravity will always be proportional 
to the Quantity of Matter contained 
in it. So that it is impoſſible for 
any, one to conceive the Gravity of 
this Globe to ceafe ro be, or to be- 
come nothing, (tho' it may become 
inſenſible) until the Matter of this 
Globe it ſelf be perfectly annihi- 
lated. 


Again, let us ſuppoſe the pecißck 
Gravity of this Globe of Gold to 
continue the ſame, but its Magnitude 
to be diminiſh d after the ſame Man- 
ner, as its Gravity was in the former 
Suppoſition, and we ſhall find thar 
the Concluſion will be the very ſame. 
For when its Magnitude is dimi- 
niſh'd ſo as to become infinitely 
ſmall, its Gravity will be ſo too; 
but yet (as in the former Caſe) it 

wil! 
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will not ceaſe to be ſomething, till 
this infinitely ſmall Particule be- 
L comes nothing, that is, till it be 


| perfectly annihilated. 


I ſhall in the ſecond Place conſi- 
der, Whether , or no, Gravity may 
not exiſt in any other Proportion, 
1 than that which increaſes and decrea- 
ſes, as Matter it ſelf. And in order 
to do this, it will be neceſſary to 
conſider . Syſtem of Bodies gra- 
vitating towards one another, and 
herein, I ſhall make choice of Fel- 

© piter aol his Satellites. I fhall only 
p | here by the Way, take Notice of the 
2 Obſervation, Aſtronomers make con- 
cerning the Motion of this Syſtem 
of Bodies, viz. That their Gravity 
towards the Sun, is proportional to 
the Quantity of Matter contain'd in 

| them; 


£16] 
them; and they draw this Conclu- 


ſion from the very regular Motion of 
his Satellites. 


From this Obſervation therefore, 
agreed on by all Aſtronomers, I 
ſhall prove, that their Gravity to the 
Sun, is proportional to the Quantity 
of Matter contained in them. 


Firſt then, If any of theſe Satelli- 
tes was attracted to the Sun, in any 
Ratio greater than the reſt in Pro- 
portion to their Quantity of Matter; 
the regular Motion of the Satellites 
from this unequal Attraction, would 
be very much diſturb d. Again, If 
any Satellite was heavier or gravita- 
ted more to the Sun (at equal Diſtan- 
ces from the Sun) in Proportion to 
its Quantity of Matter, than Jupiter 

in 


3 ISS 


— —ñ—t— ——̃— — 


LA 

in Proportion to his Quantity of Mat- 
ter, in any given Ratio, ſuppoſe as 
d to e, then the Diſtance between 
the Center of the Sun, and the Cen- 
ter of the Satellites Orbit, would be 
always greater than the Diſtance be- 
tween the Center of the Sun, and 
the Center of Jupiter, in a ſub- 
duplicate Ratio very nearly; as 
Sir Iſaac Himſelf has demonſtrated- 
Again, It the Satellite in Proportion 
to its Quantity of Matter, gravitated 
leſs ro the Sun than Jupiter, ſuppoſe 
in the ſame Natio of d to e, then the 
Diſtance of the Center of the Or- 
dit of the Satellite from the Sun, 
vould be always leſs than the Di- 
lance of the Center of Jupiter from 
the Sun in the ſame ſubduplicate 
Ratio. Therefore if at equal Diſtances 
from the Sun, the accelerated Gra- 

O vity 
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| wity of any Satellite to the Sun, be 

greater or leſs than the accelerated IF 
vity of Jupiter to the Sun, by only the 
1000 Part of its whole Gravity ; the 
Diſtance of the Center of its Orbit 
from the Sun, would be- greater ot 
leſs than the Diſtance of the Cen- 
ter of Jupiter from the Sun, by 
one two thouſandth Part of its whole 
Diſtance ; that is, by one fifth Part 
of the Diſtance of the outermoſt 
Satellite from the Center of Jupiter; 
and this would make the Excentricity 
of its Orbit very ſenſible. - But the 
Orbits of the Satellites are concen- 
trick to Jupiter; therefore, the ac- 
celerated Force or Gravity of them, 
and Jupiter, to the Sun, muſt be 
equal. And by the ſame Argument, 
the Gravity of Saturn and his Satel- 
lites, Jupiter and his Satellites, the 
; Earth 


193 

Earth and her Satellite to the Sun (at 
equal Diſtances from the Sun) is pro- 
portional to the Quantity of Matter 
contain d in each of em. And in 
ſhort, their Gravity to the Sun, is 
either none at all, or it is propor- 
tional to the Quantity of Matter con- 
tain d in them: But that they have 
Gravity, is prov'd from Cor. 1. and 
3 Prop. 5 Lib. 3 Princip. This 
the incomparable Sir Iſaac Newton 
has demonſtrated. 


To conclude therefore, this Pro- 
poſition, I ſhall beg leave to quote 
the ingenious Mr. Derham. For 
ſhould, faith He, the Power of Gra- 
vity (for Inſtance) have been ſo con- 
ſtituted, as to decreaſe in the Propor- 
tion of the Cubes (inſtead of the 
Squares) of the Diſtances recipro- 

C 2 cally 3 
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cally; altho' it might be poſſible to 
adjuſt a Velocity, and I may add, a 
Direction too, ſo as to make Bodies 
deſcribe perfect Circles, yet the leaſt 
Exceſs or Defect of Velocity, or the 
leaſt Obliquity of Direction, would 
make them deſcribe ſpiral Curves, 
either aſcending in Infinitum, or elſe 
deſcending to the Center. And ſup- 
poſing the Orbs (in which thoſe Bo- 
dies move, and which are ſuppos d, 
as I ſaid, to be made in Proportion 
of the Cubes) to be perfectly circu- 
lar, the leaſt adventitious Force, even 
but of an Atom, abating or increa- 
ling the Velocity, or changing the 
Direction, would bring on the afore- 
{aid Inconveniencies, 


In the next Place, I ſhall endea- 
your to prove, that Gravity always 
acts 


L 4 
acts by the ſame conſtant and regu- 
lar Law, viz. That as Bodies recede 
from one another, between which 

there is a mutual Tendency, the Force 
or Power of this Property, decreaſes 
as the Squares of the Diſtances in- 
creaſe, and vice verſa ; and that 
the Gravity of Bodies deſcending 
from the Surface towards the Center, 
decreaſes in a ſimple Ratio of the Di- 
ſtance from the Center very nearly. 


As to the latter Part of this Pro- 
poſition, viz. That the Gravity of 
Bodies deſcending from the Surface 
towards the Center, decreaſes in a 
ſimple Ratio of the Diſtance from the 
Center, would be exactly true in a 
Globe of uniform Denſity; there- 
fore, the more unequal the Denſity 
of any Globe is, the more it varies 

from 
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from this Proportion. As to the De- 
monſtration of this Part of the Pro- 
poſition, I ſhall refer to the 73 Prop. 
Lib. 1. Princip. becauſe it is not to 
be done without a Scheme, which 
the Reader may conſult at his Lei- 
ſure. 


To proceed therefore to the for- 
mer Part of the Propoſition. , From 
Obſervations on terreſtrial Bodies, 
that they all gravitate towards the 
Earth, and that their Gravity, at 
equal Diſtances from the Earth, is 
proportional to the Quantity of Mat- 
ter contain d in them, and as the 
Square of the Diſtance from the Cen- 
ter of the Earth reciprocally ; we 
may very ſafely conclude, that thoſe 
Bodies which are at a greater Diſtance 
from us, and of the fame Nature 


with 
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with our Farth, are endow'd with 
the ſame Properties, and act accord- 
ing to the ſame Laws, viz. That 
their Gravity is proportional to the 
Quantity of Matter contained in them, 
and as the Squares of their Diſtances 
from their central Body reciprocally. 
This the fore-cited admirable Perſon 
has demonſtrated to be true, in re- 
ſpect to our ſolar Syſtem ; and from 
Reaſonings which have in em the 
greateſt Degree of Probability, He 
ſhews, that the ſame will hold good 
in reſpect to the fix d Stars allo, 
which are ſuppos d to be Suns to 
other Syſtems, analogous to this of 
Ours. 


Since therefore it evidently ap- 
pears, that all Bodies which have 


ever been obſerv d or experienc d, 
are 


[ 24 ] 
are found to be endow'd with this 
Property of Gravity, and that it is 
of the ſame Nature, and obſerves 
the fame Laws in them all; why 
ſhould we ſcruple to affirm it to be 
in thoſe Bodies alſo, which exiſt, but 
are at ſo great a Diſtance, that they 
elcape our Obſervation ? Can we ſup- 
poſe any Syſtem of Bodies to exiſt 
in any Part. of the vaſt Expanſum, 
which the Hand of Providence has 
not placed there? Can we ſuppoſe 
them to be governed by any Laws, 
bur ſuch as are ſimple and natural ? 
To neglect that Regularity and Or- 
der which is always obſerv d in Sy- 
ſtems of Bodies? Can we ſuppoſe 
the Bodies of any Syſtem to be go- 
verned by Laws different from one 
another? To be moved in Directi- 
ons contrary to each other? To 


ſtrike 
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| ſtrike and impel one another ? To 

diſturb and deſtroy each other's Mo- 
tion ? In ſhorr, Can we ſuppoſe any 
Syſtem of Bodies to exiſt in any Part 
of immenſe Space, which obſerves 
no certain and tegular Laws, where- 
in all that Harmony and Symmetry, 
which is the Glory of other Syſtems, 
is neglected, unobſerv d, and for- 
gotren ? Theſe and worſe Conſequen- 
ces would follow from the Suppoſi- - 
tion of a Syſtem of Bodies to exiſt, 
depriv d of that Order and Harmo- 
ny which is viſible in ours. 


But fince there are a Set of Men 
in the World, which call themſelves 
Philoſophers, who have got ſtronger 
Imaginations, than ever the C baldean 
Shepherds could boaſt of ; for they 


only could fancy, that thoſe Sears 
D which 
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which make up the Conſtellations of 
the Heavens, were ranged i in ſuch an 
Order, that they repreſented to em, 
the Likeneſſes of a Ram, a Bull, 
Twins, Oe. but theſe Men can 
imagine Matter to exiſt, depriv d of 
that moſt uſeful and — Pro- 
perty Gravity, a far more difficult 
Thing to conceive: But ſince there 
there are, I ſay, ſuch Philoſophers as 
theſe in the World, who, notwith- | 
ſtanding they allow Gravity to be. 
Univerſal, that is, in all Bodies what- | 
ever; yet they day, that it is eſſen- 
tial to Matter, or ſo connected and 
join d to its Nature, that we cannot 
ſuppoſe Matter to exiſt without it : 
It will be proper therefore, to rea- 
ſon a little with em in — own 


Way, and to ſee how our Idea agrees | 
with 


[27 J 
with theirs, of Matter exiſting with- 
out Gravity. 


Let us therefore, ſuppoſe ſome 
Part of our Solar Syſtem, by ſome 
Means or other, all of a ſudden to 
loſe its Gravity, and then ſee what 
will be the Conſequence « of it. 


Wäe will firſt, then, ſuppoſe the Sun 
to be annihilated, (and then we are 
all ſure that its Gravity, or that 
Power, by which it attracts the Pla- 
nets, is gone) what would be the 
Conſequence, if this Suppoſition were 
true? Or what Alteration would be 
made amongſt the Planets, which 
now make their periodical Revolu- 
tions conſtant and regular round the 
Sun? The Conſequence would be 


this, viz. That all the Planets, 
| W_ when 
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when quite freed and diſintangled. 
from the Action of the Sun, would 
move off in tangental Lines, ad infi- 
nitum. This the Mathematigians have 
demonſtrated, and we may rightly 
enough conclude | it, from the Moon 
deſcribing a greater Orbir, when the 
Attraction of her central Body, the 
Earth, is leſſened by the Action of 
the Sun; as it happens, when the 
Earth is in its Perihelion; for then 
the Earth attracting the Moon, leſs 
than at other times, ſhe flies — and 
will fly off, ſo long as the Earth gives 
her Band; that is, ſhe will recede ſo 
far from the Eanh, until her Gra- 
vity becomes proportional to the 
Square of her Diſtance from the 


Center of the Earth reciprocally ; ; | 


and then ſhe will be got to the Length 
of her Tetker, and kept in again, 


drawn 
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drawn from her rectilineal Courſe, 
and govern d by the ſame Laws ſhe 


was before. 


The Moon endeavours to break 
off from the Earth every Moment, 
but cannot, becauſe of the Eanh's 
attractive Force, which keeps her in 
her Orbit; but if by ſome unlucky 
Accident, the String of Attraction 
ſhould be broken, ſhe would then 
move off in a tangental Courſe, ad 
infinitum; and bid adieu for ever to 
the Earth, which had ſo many Ages 
. her from taking her Plea- 
[ure in the vaſt and boundleſs Space 


of Immenſity. 


I] e Caſe would be the very ſame, 
were the Sun to loſe its attractive 
Power, by which he acts upon the 

| primary 
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primary Planers that move round 
him, to keep them in their Orbs. 


In the next Place, let us, conſider 
what would be the Conſequence, if 
all the Planets in our Solar Syſtem, 
both primary and ſecondar % were 
at one Inſtant depriv' d of Gravity. 
This 'is a Suppoſiti ition, I muſt own, 
which ſtretches the Imagination to 
think what would become of em, 
what fort of Bodies they would . 
and i in What State they would then 
continue. But however, as it is ne- 
ceſſary to make it, fo it is alſo to 
conſider the Conſequences of it. 


Firſt then, They muſt either all 
center to the Sun, as if frighted by 
the Hand that made them, which is 


now ſuppoſed ro have taken from 
them 


50 
them the nobleſt Part of their Na- 
ture; or elſe they muſt traverſe thro 
the parhleſs Space of Immenſity, to 
hide themſelves from the Face of an 
angry. Creator ; Or laſtly, They, 
muſt ſtand aghaſ at ſuch a ſudden. 


Shock of Nate. 8 


Let us therefore conſider the 5 
Caſe, whether or no, the Planets, 
when depriv'd of Gravity, would 


center to the Sun. 


That they will not do this, is 
manifeſt from hence, becauſe this 
would be the Conſequence, were they : 
all of a ſudden ſtopt in their Orbs, 
whereby their projectile Force would 
be quite deſtroy d; for they would 
then, by their own Gravity, deſcend 


to the Sun, and center about him. 
It 


| 


— — 


if their Gravity therefore be the 
Cauſe of their Deſcent to the Sun, 


when deptiv d of all their Velocity; 


tis: ir eden that W not * che Caſe | 

yz for wie the * the 
Fea will not be produced; chert 
fore, when the Cauſe is taken away, 
the Effect will be ſo too; and con- 
ſequeiitly they: will not defend to 


the Sun. 


I ſhall in the next Place conſider, 
Whether or no the Planets: when de- 
priv d of their Gravity, will move 
off in Tangents, ad Monin | 


But before J be upon this 
twill be neceſſary to premiſe ſome- 
thing preparative to a juſt Enquiry 


into the Matter. It will be eaſily 


granted 
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ranted me, I ſuppoſe, That the 
ame Cauſe cannot produce two dif- 
ferent Effects in the ſame Circumftan- 
ces; or, that the ſame Effect cannot 
be produced by two different Cauſes, 
the Circumſtances remaining the 
fame. It may perhaps be poſſible 
for the ſame Cauſe to produce two 
different Effects, but then the Cir- 
cumſtances muſt certainly be chang d 
and alter d, as the Effect it ſelf be- 
comes different. 


But to return to the Thing to be 
conſidered, and that was, Whether 
or no the Planets would move off in 
Tangents, ad infinitum, if they were 
deprived of Gravity? 


It has been proved above, that 
was the Syn to ceaſe acting upon the 
E | Planets, 
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Planets, by which he retains them in 
their Orbs; or to be. annihilated, 
which is the ſame Thing in reſpect 
to the Caſe in Hand ; that then the 
Planets by their Gravity and Velo- 


city, would fly off in tangental Di- 


rections, ad infinitum. If therefore 
this would be the Caſe with the Pla- 
nets when they have their Gravity; 
how can we ſuppoſe it to be the 
ſame with them when they are de- 
priv d of it? Is not the Circumſtan- 
ces here manifeſtly chang'd and al- 
ter d? Is there not a great deal of 
Difference between Matter that has 
Gravity, and that which is ſuppos d 
to have none? Muſt there not be a 
proportional Difference in the Effect, 
whether the Circumſtances be changed 
in the Cauſe effecting, or the Thing 
Nee 2 I this be allowed, which 

I think 


i ION. 
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I think. cannot well be denied, then 
it is paſt all doubt (to any unpreju- 
diced Reaſoner) that the Planets, 
when depriv d of their Gravity, will 
not move off in Tangents ad infi- 
Ahe. | 


Again, There have been ſeveral 

ingenious Men in the World, who 
have taken Motion to be a neceſſary 
Conſequence of Gravity; it ſo, then 
ſome might ſay, there never could be 
any ſuch a Thing as abſolute Reſt in 
the World; but I ſuppoſe they only 
meant of the Action or Exerciſe of 
Gravity, in reſpect to ſome Syſtem 
of Bodies gravitating towards one 
another, and then it muſt be true. 
For J affirm, that where- ever there is 
Motion, there muſt be Gravity, but 
that there may be Gravity where 
E 2 there 
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there is no Motion; for I can con- 
ceive a Body to exiſt in the World, 
all others being annihilated, whoſe 
Parts ſhall be abſolutely at Reſt in 
reſpect to one another, and the Parts 
of Space. But as for this latter Part 
of the Propoſition, ſince it concerns 
not the Matter in Hand, I ſhall 
omit it; for it is ſufficient for me, 
that Motion is a neceſſary Conſe- 
quence of the Action of Gravity, 
and a Capacity of being moved, of 
Gravity 1 it ſelf, 


Since this is the Caſe, I ſhall now 
turn my ſelf to my Philoſophers, and 
ask em, How it is that they make 
the Planets move off in Tangents 
ad infinitum, when they have taken 
away their Gravity, which is a ne- 
ceſſary Conſequence of Motion, as 

Motion 


wy 
Motion is of the Action of it? Or, 


What Cauſe they have attributed that 
Motion to in their own Ideas? Per- 
haps they may lay this Motion is /ow- 
ing to the Vis inertiæ of Bodies. I 
own, ſo long as Matter is endow'd 
wich Gravity, it naturally perſeveres 
in its State of Reſt, or Motion, by 
what we call its Vis inertiæ; or the 
Reluctancy with which it reſiſts Bo- 
dies which endeavour to change its 
State, and is always proportionable 
to the Quantity of Matter in Bodies; 
Gravity alſo increaſes and decreaſes 
in the ſame Proportion: Therefore, 
whatever is the Cauſe of Gravity, the 
ſame is alfo the Cauſe of the Vis in- 
ertiæ; when the Cauſe therefore of 
either is taken away, they muſt both 
conſequently ceaſe to be. Bur if 
they ſay, that Bodies will perſevere 

m 
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in their State of Reſt, or Motion, 
when their Gravity is taken away, 
by the fame Vis inertiæ which they 
do when they have Gravity, (for 
there can be none other) is. ſo palpa- 
bly falſe, that it is hardly worth 
while to confute it. For, if Sir Iſaac 
Newton has rightly diſtinguiſh'd the 
Vis inertiæ from Gravity, by Refi 
ſtentia and Impetus; then we ſhall 
find, that this Vis inertiæ never ex- 
erts itſelf, but at the Concourſe, or 
Colliſion of Bodies. The Refiftentia 
he has attributed to Bodies at Reſt; 
Impetus, to Bodies in Motion. Reęſi- 


ffeutia is the Force by which any 
Body at Reſt reſiſts another in Mo- 
tion, which endeavours to change its 
State of Reſt, and is always propor- 
tional to the Quantity of Matter only. 
Impetus is the Force by which any 

Body 
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Body in Motion, endeavours to change 
its State of another, either in Motion 
or Reſt, by impelling it, and is al- 
ways proportional to the Quantity of 
Matter multiplyed into its Velocity. 
So that we find the Refiftentia of a 


Body is always equal to its Gravity; 
or the Quantity of Matter contained 
in it. The Impetus of a Body is al- 
ways equal to the Moment ariſing 
from its Gravity, or Quantity of Mat- 
ter, being multiplyed into its Veloci- 
ty: So that in ſhort, What is this Vis 
inertiæ at laſt? It is only Gravity 
acting in ſome certain Circumſtances, 
either in changing the State of Bodies 
by Impulſe ; or reſiſting the impelling 
Force of Bodies, by which they en- 
dea vour to change the State of others 
at Reſt. | 


According 
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According to Sir Iſaac Newton, the 
Vis inertiæ is a paſſive Principle, by 
which Bodies perſiſt in their Motion 
or Reſt, receive Motion in Proportion 
to the Force impreſſing it, and reſiſt as 
much as they are reſiſted. By this 
Principle alone there never could 
have been any Motion in the World: 
Some other Principle was neceſſary for 
putting Bodies into Motion ; and now 
they are in Motion, ſome other Prin- 
ciple is neceſſary for conſerving the 
Motion. Seeing therefore, the Vari- 
ety of Motion which we find in the 
World is always decreaſing, there is 
a Neceſſity of conſerving and re- 
cruiting it by active Principles, ſuch 
as are the Cauſe of Gravity, by 
which Planets and Comets keep their 
Motions in their Orbs, and Bodies 


— 
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acquire great Motion in falling ; and 
the Cauſe of Fermentation by which 
the Heart and Blood of Animals are 
kept in perpetual Motion and Heat; 
The inward Parts of the Earth are 
conſtantly warm'd, and in ſome 
Places grow very hot; Bodies burn 
and ſhine, Mountains take fire, the 
Caverns of the Earth are blown up, 
and the Sun continues violently hot 
and lucid, and warms all Things 
by his Light. For we meet with very 
little Motion in the World, beſides 
what is owing to theſe active Princi- 
ples: And if. it were not for theſe 
Principles, the Bodies of the Earth, 
Planets, Comets, Sun, and all 
Things in them, would grow cold 
and freeze, and become inactive 
Maſles ; and all Putrefaction, Ge- 
neration, Vegetation, and Life, would 

F ceale, 
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ceaſe, and the Planets and Comets 
would not continue to move in 


their Orbs. 


I come now, in the laſt Place, to 
conſider, What would be the State 
and Condition of the Heavenly Bo- 
dies in our Syſtem, ſuppoſing them 
to be depriv d of that univerſal Pro- 


perty Gravity. 


Firſt, T have ſhewn, that they can- 
not center to the Sun; and alſo, that 
they cannot move off in Tangents, 
ad infinitum ; It follows then, thirdly 
and Jaſtly, that they muſt remain 
fix d and immoveable, ineffective and 
motionleſs. 


Let us now for a while, ſuppoſe 


our ſelves to be placed in the Sun, 
4 and 
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and that our Eyes were ſtrong enough 
to carry Sight throughout the whole 
ſolar Syſtem ; What a ſurprizing Al- 
texation ſhould we then ſee among 
all the Planets > To ſee thoſe noble 
Bodies, which for ſo many Ages had 
revolved about the Sun, and by their 
conſtant and regular Motion, had all 
along proclaim'd the Exiſtence of 
their Author; and by their Magni- 
tude and Greatneſs, his infinite Power 
in creating them ; and by their due 
Diſtances from the Sun, in a moſt 
exact Proportion, his infinite Wiſdom 
in placing them; To look upon them, 
I ſay, and ſee them all fix d and im- 
moveable, lifeleſs and dead, as if 
Nature bad all of a ſudden, in one 
Moment, ſicken d and N how 
dreadful and ſhocking a Thought 
would it be, to think that thoſe Bo- 

F 2 dies, 
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dies, which for ſo vaſt a Number of 
Years, had ſung the Praiſes of their 
Creator, ſhould now be ſilent of 
Him ? How terrible and aſtoniſhing 
would it be to the Inhabitants of the 
Planets, that ſome of them ſhould 
live in continual Day, and never 
more to have the filent Night, in 
which they uſed to reſt their wearied 
Bodies ; and that others ſhould be 
confin d to eternal Darkneſs, depriv'd 
for ever of the glorious Light of the 
Sun? That the Diſtinction of Day 
and Night ſhould then be for ever 
loſt, and Morning and Evening ne- 
ver to return again; and nothing of 
them to remain but their Names, to 
put them in Mind of that great Hap- 
pineſs they are now depriv'd of, 
which once they, choughrlel of, en- 
joy d? 

] * 


[ 45 | 


I have now conſidered the three 
Caſes I laid down, one of which 
muſt neceſſarily be the Conſequence, 
if the Planets: were depriv'd of their 
Gravity, viz. Whether they would 
center to the Sun; or move off in 
Tangents ad inſinitum; or, laſtly, re- 
main fix d and immoveable. But 
leſt what I have laid down, ſhould 
not ſeem concluſive enough, I will 
reaſon a little upon the whole. 


If therefore we can ſuppoſe no 
Bodies in the material World exiſting 
without this Property Gravity, then 
it may be ſaid to be an univerſal One, 
and if it be univerſal, why may it 
not be number'd among the primary 
Qualities of Matter? But perhaps 


ſome may ſay, that it was poſſible at | 
firſt 
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firſt for Matter to have exiſted with- 
out it; that is, that it was in the 
Power of God to have created Mat- 
ter without this Property. But if 
they mean that Gravity is not a pri- 
mary Quality of Matter in this Senſe 
it will appear that Impenetrability and 
Mobility are not, for it was equally 
in the- Power of God to have created 
Matter without theſe Properties allo ; 
therefore, I preſume, that they do 
not mean that Gravity is not eſſential 
to Matter in this Senſe. Let us there- 
fore ſee in what Senſe they mean that 
Gravity is not eſſential to Matter. It 
muſt be in this, viz. That Matter 
may be ſuppos'd to exiſt with thoſe 
primary Qualities of Extenſion, Im- 
penetrability, and Mobility depriv d 
of Gravity. If this is what they 
mean, let us now conſider what De- 
| fects 
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ſecs there would be in the material 
World for want of this Property. 


There is one very great Uſe of 
Gravity which is taken Notice of by 
moſt Aſtronomers, and that is, The 

Parts of Matter which conſtitute the 

Planets, by their Rotation round 

their Axes, would fly off in right 

Lines, ad mfinitum ; if their Gravity 

was not ſtrong enough to prevail 

over the Vis centrifuga. But whe- 
ther they mean if the Parts which 
compole the Planers, were intirely 
void of Gravity; or, that their Gra- 
vity was not powerful enough to 
overcome the Vis centrifuga, is now 
to be inquir'd into ; for it is certain 
the Effect will not be the fame in 
both Caſes. I will only conſider the 

one, and leave the other to be gueſs d 

at, 
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at. I will ſuppoſe then, that the 
Gravity of the Parts of Matter which 
make up the Planets, was not ſtrong 
enough to overcome the Vis centri- 
fuga (and this is poſſible to be, by 
ſuppoſing them to revolve round their 
Axes with an infinite Degree of Swift- 
neſs) if ſo, then the Conſequence 
would be this, viz. That the Pla- 
nets by ſuch an incredible Velocity 
round their Axes, would be ſhook 
and ſhatter'd in Pieces, and would 
diſperſe themſelves throughout the 
Etherial Space like Duſt in a Whirl- 
wind. Since therefore, this would 
be the Caſe, were the Vis centrifuga 
too powerful for Gravity, I preſume 
the Effect would not be the ſame, 
were Gravity ſuppos d to be away. 


There 
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| 1 is another Deteck arilin ng 
from the Abſence of Gravity, and 
which ſeems to be the moſt material 
one, from whence ten thouſand other 
"LABILE: would follow) and 
that is, that there would be no Mo- 
tion in the World, without the con- 
tinual Aſſiſtance of the Almighty's 
Hand. The Planets would then no 
longer revolve in their central Orb of 
Light, in that comely Order, and 
beautiful Harmony, whereby they 
are continually ſhedding their benign 


Influenses on one another. 


But if it appear, as is highly pro- 
bable, that God at firſt created Mat- 
ter with this Property, which, as a 
ſecondary Cauſe, ſhould continue and 


preſerve Motion in the World; 
G ſhould 
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ſhould make Bodies gravitate to- 
wards one another, and keep the 
Planets and Comets revolving in their 
Orbs; and preſerve that Harmony 
which is viſible among them, to the 
Glory of their Creator, and the 
Good of Mankind: Then I think it 
will evidently follow, that if Gravity 
were away, and conſequently this ſe- 
condary Cauſe ceaſe to be, that then, to 
preſerve Motion, and the Advanta- 
ges that ariſe from it, there would be 
need of no leſs than the firſt Cauſe 
and Mover of all Things. 


But again, Had Matter at firſt been 
created without Gravity (or with 
Gravity, had it been abſolutely at 
Reſt, and then it muſt have been 
amaſs d together) there would never 
have been any Motion in the World, 
without 


E 

without ſome free Agent, which had 
a Principle of Action, had put it in 
Motion. For, as a learned Author 
argues, if Matter be ſuppos d to exiſt 
neceſſarily; then in that neceſſary 

Exiſtence, there is either included the 
Power of Gravitation, or not; if not, 
then in a World merely Material, and 
in which no intelligent Being pre- 
ſides, there never could have been 
any Motion; becauſe Motion, as he 
has demonſtrated, and is granted in 
the Queſtion, is not neceſſary of it 
ſelf; therefore it follows, that it muſt 
have ſome Cauſe. Let us therefore 
inquire, what Cauſe it can properly 
bave. 


Firſt then, ir muſt either have 
ſome ſecondary Cauſe, by which it 


15 . in Motion and continu d, ſuch 
G 2 a one 


1 


4 one as Gravity is, or elſe it muſt 


have ſome inceligent Being continue 
ally attending on it, to give it Mo- 
tion, and preſerve 1 it. Now in the 
next Place, it remains to be inquir d 
into, what ſort of an intelligent 
Being this muſt be, which is able to 
perform ſo difficult a Work. Here 
perhaps os may affirm, that an 
intelligent Being inferiour to God, 
may be able to do this. Tis true, 
Man, as being cteated with a Power 
of acting, may be able to move 
himſelf, but what beſides ? © Tis too 
inconſiderable to ſpeak of. Can he 
by all his Art and Strength give Mo- 
tion to the Planets and Comets? Can 
he project thoſe huge Maſſes of Mat- 
ter with ſuch prodigious Velocities, 
as to make the Planets deſcribe Orbs, 
Which take them * twelve or thitty 
Vears 


L 
Vears in making one Revolution? 
Or, the Comets, ſome of which ſpend 
more than five Hundred Vears before 
they return again? This all Mankind 
muſt allow to be impoſſible. Theſe 
vaſt Bodies therefore muſt require 
ſome other intelligent Being to give 
them their Motion; and either his 
immediate Aſſiſtance, or ſome other 
other Cauſe aſſign d by him, to pre- 
ſerve it. I fancy by this time, it will 
be eaſily conceived, that none other 


but God can do it. 


Since A e the Planets and 
Comets received their Motion from 
the Hand of God, it will hardly be 
doubted, but that his Almighty Fiat 
ſtill oreſerves their Motion. This 
therefore, muſt be one of rhefe two 
ways; abe from himſelf immedi- 

ately, 


% 

ately, or from ſome other Cauſe < 
ſign d by him. To think that God 
Himſelf ſhould be continually giving 
Motion' to theſe Bodies is unreaſona- 
ble. And ſince that God has created 
ſecondary Cauſes, to keep Himſelf 
from always working Miracles; Why 
ſhould we not think, that He has 
created one to order and regulate 
theſe great Bodies? And if ſo, what 
can bid fairer for it than Gravity? 
Nay, if this be allow d, tis plain, 
that Gravity is the Cauſe. 


To: ſum up all. God ar. fiſt, 
created Matter with Gravity, as a 
ſecondary Caule, to keep the Planets 
and Comets revolving in their Orbs ; 
and to continue and preſerve that ſweet 
Harmony, which is viſible among 


15 K * and it is proba» 
1552 ble 
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ble will continue it ſo long as the 
Works of his Hands ſhall pleaſe 
Him; and when he thinks fit to take 
it away, then all thoſe vaſtly diſtant 
Planetary Syſtems, ſhall be ſum- 
mon'd to an univerſal Chaos; and 
nothing but Amazement and Con- 
fuſion hall be ſcatter d 2 
the UniverſeeQ. 


Thus we ſee how neceſſary a Pro- 
perty, Gravity is to Matter; what 
Advantages ariſes from it in the ma- 
terial World ;. and what Inconveni- 
encies would follow from its Abſence. 
And ſhall we now, purely to pleaſe 
our ſelves, to ſhew how far we can 
ſtretch our Imaginations, deprive 
Matter of the moſt uſeful and neceſ- 
ſary Property it can boaſt of; and 


for the Sake of one new Idea, ſtrip 
the 
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che Univerſe at once of all its Glory; 
It will be much more laudable, and 
not the leaſt prejudicial to Philoſophy, 
if we allow Gravity a Place among 
the primary Qualities of Matter; 
which I am ſure, for its Uſe and Ex- 
cellency, deſerves the Higheſt. 


Let us now, in the laſt Place, con- 
ſider the Difference between Matter 
exiſting with Gravity, and Matter 
exiſting without Gravity, in reſpect 
to their primary Qualities. 


I muſt own, after Matter has un- 
dergone fo ſtrange an Alteration, 
which is ſufficient to rend its Conſtitu- 
tion, and diverſify its Nature; I can 
have no Idea of the Subſtance it ſelf 
in general; therefore, it is impoſſible 
I ſhould of its Properties. But to 
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be as favourable as I can, ſince I can- 
not imagine, I will ſuppoſe Matter 
ro exiſt without Gravity. This 
done, there is one primary Quality 
offers it ſelf,” but I can find no more; 
and that is, Immobility, or an Inca» 
pacity of Motion. - For, as I have 
ſhewn before, if Matter exiſts with 
Gravity, Motion is a Conſequence of 
its Action, and a Capacity of Mo- 
tion, of Gravity it ſelf, But if we 
ſuppoſe Matter to exiſt without Gra- 
vity, then the contrary maſt happen, 
viz. That Immobility, or an In- 
capacity of being moved, muſt be 
a neceſſary Conſequence of ſuch a 
Suppoſition; therefore, Immobility, 
or an Incapaciry of Motion, mult 
be an eſſential, or primary Quality of 
Matter without Gravity. 


H Thus 
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Thus we fee the Difference, be- 
tween Matter exiſting with Gra- 
vity, and without ; that as Mobi- 
lity is a primary Quality of Matter 
exiſting with Gravity; fo Im- 
mobility is a primary Quality of 
Matter exiſting without Gravity. 
Nhat ſurprizing Conſequences follow 
from ſuch a Suppoſition, will appear 
from the following Concluſi ions. 


Fut A Can we went Globe 
of Matter without Gravity, to hang 
pendulous in the Ait; without a 
Capacity of deſcending, or aſcending; 
or being mov'd in any other Di- 
rection? Bur ſince they will have 
Motion to be preſerv'd after Gravity 
is taken away, can we ſuppoſe a 
Syſtem of Bodies to claſh and ſtrike 
againſt one another, and cauſe no 

Effect 
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Effect either in their Motions or Di- 
rections? Can we ſuppoſe a Man to 
fall from the higheſt Rock or Tur- 
ret, without receiving any Hurt by 
the Fall? Or laſtly, Can we imagine 
a Cannon-Ball to be ſhot againſt a 
Man's Head, and he not to perceive 
it? Theſe and ſuch like would be 
the Conſequences of Matter exiſting 
without Gravity. And if any one 
can imagine theſe Things, then he 
may ſuppoſe Matter to exiſt without | 
Gravity. In ſhort, if we can ſup- 
poſe the material World to be wholly 
depriv'd of Gravity; then there will 
be nothing in it, either effecting or 
effected; then we ſhall intirely loſe 
all our Senſations of Heat or Cold, 


of Light, Sound, or Colours, ſince 
theſe depend on the Motion of ſmall 
Particles of Matter affecting our Or- 
H 2 gans 
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gans of Senſe ; and conſequently 
moſt of our Senſes would become 
uſeleſs unto us. 


I ſhall only beg leave to obſerve 
one Thing further. Some may ſay, 
chat all che primary Qualities of Mat- 
ter offer themſelves at the firſt View, 
or Idea we have of Matter, but that 
Gravity does not ſo. But if we 
could lay aſide all Prejudice in our 
judging of the Nature of Things, 
we ſhould find, that we have an Idea 
of Extenſion ind Figure, ſooner than 
of Solidity and Impenetrability; but 


we ſhould find that we have our Idea 
of theſe Properties from Experience 
and Obſervation ; We allo have our 
Idea of Gravity the ſame Way. The 
| Coheſion of Parts, is. alſo eſſential 
to Matter, and it is fr om hence, that 
| we 
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we have our Idea of Extenſion, for 
if Matter was intirely depriv'd” of 
Coheſion, or did not at all Cohere, 
then we could have no Idea of Ex- 
tenſion, for Matter being reduced 
into its ſmalleſt Particles (if any 
ſuch there be in Matter, ſince it is ſo 
porous) would become a Fluid, 


thinner and — than any in 
Nature. 


But to conclude all, We muſt ei- 
ther, as the learned Mr. Cotes ſays, 
allow Gravity to have a Place among 
the primary Qualities of Matter; 
Or elſe, we muſt deny that — 
ſion, Mobility, or Impenetrability 
has. And the Nature of all mate- 
rial Things, according to their active 
or paſſive Powers, will either be 


rightly vccopnted for by their Gra- 
vity; 


„ 
vity; or will not by their Extenſion, 
Nen, and e ti 


N. B. Perhaps | may have - 4 
-more Conſequences from the Suppo- 
ſition of Gravity not being eſſen- 

cial to Matter, than the World may 
be willing to allow me; but it will 
be enough for me, and. ,which 

anſwers the End and Deſi ign of this 
Paper, if I have advanced ſuch Ar- 
guments, and offered ſuch Reaſons, 
as are in themſelves ſufficient to ſhew, 
that Gravity ought be number d 
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